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-, 4 l ]25 000 I|ght -years

is the apprOX|mate length of the Mllky WEY

°93'b‘illi'0n light years

IS the apprOX|mate length of the universe:

0, OOO 000,000,000,000,000,000, OOO'

is the estimated number of planets i |n. the ur+1|verse

It seems imposSibIé that we are the only
+ life in all this space. Doesn’t it?
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EXTRATERRESTRIAL LIFE

+ 4+ . .
One of the earliest known theories of extraterrestrial life was
recorded in 200 AD by Lucian of Samosata, an ancient Greek
- satirist. While makmg a philosophical point of the |mpOSS|b|I|ty of
truth, Lucian wrote of discovering alien life on the moon.

These lifeforms included men who sweat milk and sneeze honey,
elephant sized fleas, and three-headed vultures.

In modern times, aliens are often depicted as humanmgl belngs
with varylng features

g

The most asked question though, is not what these beings .
look like, but |fthey even exist, and how we can find them -_ Lo+
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~ LIFE AND COSMIC
~ EVOLUTION



= - LIFE

Logic suggests that since life evolved on Earth, extraterrestrial
life will evolve on planets with the same conditions as Earth
However, the number of plédnets in the universe means that we
can assume life has formed under different conditions.

The differences between statistics of typical individuals and
typical groups allow us ta assume that the human race has a
higher population than others W|thout knowing anything about
extraterrestrial races
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Extraterrestrial life can
survive on a planet
smaller than Earth

This is because we know that
" life forms need space to live
and as Earth holds more
lifeforms, Earth will have a

larger surface area.

Extraterrestrial beings are

likely larger than humans

This is because smaller living
creatures need less space and
energy to live and as Earth has
a high population, it is
assumed that humans will be
smaller than extraterrestrial
beings.

The Earth's sun is brighter
and closer compared to the

star of an alien species

This is because available
energy helps to maintain
species of a higher population.
Extraterrestrial species will
have a smaller population, and
therefore will not need as
much energy.




COSMIC EVOLUTION -

Cosmic evolution can be defined as the theory of the
evolution and change of the universe and everything in it-
beyond.life on Earth.: :

This was first theorlzed by Eric Chalsson in his 2001 book
Cosmic Evolution: The Rise of Complexity in Nature.

The theory of cosmic evolution links all evolution and hélps
scientists discover the interrelations between everything.
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Cosmic evolution links the evolution of:
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COSMIC EVOLUTION AND
- EXTRATERRESTRIAL LIFE

The theory of cosmic evolution states that thereis a
continuing flow of energy throughout all of evolution that
originated from the Big Bahg and that more complex systems
have a greater degree of energy flow.

This suggests that the energy that has spread throughout the
universe has not-localised itself to supporting life on Ea;th but
supparting life throughout the universe.

Additionally, it is almost impossible‘that the evolution of
molecules to férm life only occurred on Earth.



INSUMMARY .

Extraterrestnal life, should not be expected to
develop under the same conditions as life on Earth
as there are millions of billions of planets that could
potentially support alien life. |
Complex lifeforms have a greater energy flow .
according to cosmic evolution and it cannot be
assumed that the only instance of such energy flow

Is on Earth. _

The timeline of cosmic evolution also suggests that  *
moleeules evolved into life, and it is extremely
unlikelgl this only occurred on Earth.

+ ®



~ THE DRAKE EQUATION .



* THE DRAKE EQUATION -
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The Drake equation was created in 1961 by American
astrophysicist, Frank Draké. Drake is the former chairman
of the Search for Extraterrestrial Intelligence (SETI)
Institute and has many other notable credentials.

The Drake equation estimates the number of advanced and
detectable civilizations there sh_o,u1d§be in the Milky Way at
any time.
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N

The number of civilizations with
detectable electromagnetic
emissions '

fi -

The fraction of suitablg
planets that develop
life

®

- The Drake equation is:

Y'S

R.

The mean rate of star
formation ©

fi

Thefraction of these planets
- that evolve to have
intelligent life

+

fr

The fraction of these stars
that have planetary systems

fe

The fraction of intelligent
civilizations that produce
detectable signs of
communication

N=R.XfpXn,XfixfixfexL

ne

The mean number of these
planets with suitable
conditions to support life

L

The mean length of time that
these civilizations can
communicate



Many of the variables.in the Dr
+  but there are a.number o

+

THE ALLEN TELESCOPE ARRAY (ATA)

©  The ATAis a radio telescope that is being used by SETI to
search for intentional cosmic transmissions which may be
sent by extraterrestrial life.

@ Itis made up of 42 satellite dishes and and antennae, with
each antenna being slightly offset to reduce interfering
waves.

@ Radio signals are reflected from the primary reflector onto
the secondary mirror to be sent to the feed antenna. The
signals are amplified and sent back to control buildings
through an optical fiber.

@ The ATA system can detect frequencies between 1,000 and
15,000 MHz in one primary beam that prevents detection of
terrestrial interference.

@ The ATA allows SETI scientists to observe several star

systems 24 hours a day.

Allen Telescope Array (Seth Shostak 2012)




NASA’S TESS MISSION

NASA’S TESS mission is a mission using the Transiting ( h
Exoplanet Survey Satellite (TESS) to search for planets
outside of our solar system that may have suitable
conditions to support life.

TESS launched on the 18t of April 2018 and has
currently cataloged over 2,200 exoplanets as of March lllustration of NASA’S TESS
23, 2021. (NASA’S Goddard Space Flight
TESS surveys sections of the sky using powerful CEntenaoly)

cameras to study stars and the planets orbiting them.
TESS also detects exoplanets by observing the dips in
the light of a star, or a transit, which may indicate the

presence of a planet orbiting the star. : y (S':)giglgigdhciaégnter
Earlier this year, TESS discovered the first Earth-sized 2020)
planet in a habitable zone, located in a planetary system

called TOI 700 about 100 light years away.

The first Earth-sized
habitable planet
discovered by TESS
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- INSUMMARY
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The variables of the Drake equation are constantly changing, but
scientists are getting closer to finding each number every day.
However, one variable is the mean number of planets with suitable *
conditions to support life. This means similar conditions tosthose
on Earth, although it was earlier discussed that alien life may exist
outside of these conditions, so this equation may not be entirely
accurate. B ' N
If the Drake equation can’'someday be solved, we may be able to
calcutate the number of intelligent societies that co-exist with

humans and that we could communicate with in the Milky Way -
galaxy. -+ N | ' - N
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The evolvement of life, cosmic evolution, and the Drake
Equation all suggest that extraterrestrial life exists, has
existed or will exist in the future.. .

We should not assume, hoWwever that alien life will have
developed under the same condition as ours, or that they
will look or live anything like us; they may physically be
much larger and live in smaller populations than humans.
We are still looking for signs of extraterrestrial life in
various ways, but we never know whén we will stumble
onto evidence bfiaxtraterrestrial life. : : L+



Thank you
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